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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Cereals, pulses and derived 
products (TC 11) and published by the Ethiopian Standards Agency (ESA). 

The standard is a reaffirmation for reprint of the Ethiopian Standard ES 679:2001, Maize (corn) - Specification, with some 
editorial changes without altering the technical contents in the former text. 



ETHIOPIAN STANDARD ES 679:2001 



Maize (corn) — Specification 



1 Scope 

This Ethiopian Standard specifies the requirements for grading whole, dry shelled dent maize, Zea mays indentata 
/_., and shelled flint maize, Zea mays indurata L, or their hybrids ready for human consumption. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this 
Ethiopian Standard. At the time of publication, the editions indicated were valid. All standards are subject to 
revision, and parties to agreements based on this Ethiopian Standard are encouraged to investigate the possibility 
of applying the most recent editions of the Ethiopian Standards indicated below. Registers of currently valid 
standards are maintained in the Quality and Standards Authority of Ethiopia. 

ES 667:2001 , Cereals - Determination of impurities. 

ES ISO 520:2001 , Cereals and pulses - Determination of the mass of 1000 grains. 

ES ISO 5223:2001 , Test sieves cereals. 

ES ISO 6322-1 :2001 , Storage of cereals and pulses- Part 1 .General recommendations for keeping of cereals. 

ES ISO 6322-2:2001, Storage of cereals and pulses-Part 2: Essential requirements. 

ES ISO 6322-3:2001, Storage of cereals and pulses-Part 2: Essential requirements-Part 3: Control of attack by 
pests. 

ES ISO 6639-1 :2001 , Cereals and pulses - Determination of hidden insect infestation- Part 1 .General principles. 

ES ISO 6639-2:2001 , Cereals and pulses - Determination of hidden insect infestation- Part 2:Sampling. 

ES ISO 6639-3:2001 , Cereals and pulses - Determination of hidden insect infestation- Part 3:Reference method 

ES ISO 6639-4:2001 , Cereals and pulses - Determination of hidden insect infestation- Part 4:Rapid methods 

ES ISO 6540:2001 , Cereals, Maize - Determination of moisture content. 

ES ISO 6644:2001 , Cereals and milled cereal products - Automatic sampling by mechanical means. 

ES ISO 7971 :2001 , Cereals - Determination of bulk density called "mass per hectolitre" /Reference method/. 

ES ISO 7971 -2:2001 , Cereals - Determination of bulk density called "mass per hectolitre" - Part:2 Routine method. 

ES ISO 1 3690:2001 , Cereals, pulses and milled products - Sampling of static batches. 

3 Definitions 

For the purpose of this standard the definitions in ES 668 and the following apply. 
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3.1 
maize 

the whole mature dry shelled grain of dent, flint or hybrid plant of Zea mays L 

3.2 

dry shelled maize 

maize grains with a moisture content not more than 13% of moisture by mass 

3.3 

mixed maize 

mixture of different natural colors of maize grain 

3.4 

dent maize 

maize grain which have a dent in the broad end of the grains caused by great shrinkage of soft starch between the 
two layers corneous and flint starch at the end of the endosperm 

3.5 

flint maize 

maize grains with relatively large amounts of hard endosperm on the sides and the inner portion composed of soft 
starch. The color of the endosperm may be yellow or white 

3.6 
impurities 

all organic and inorganic materials including other seed grains, broken, shrunken, diseased, insect damaged and 
contrasting classes of maize grains 

3.7 

mouldy maize grain 

maize grain which have moulds visible to the naked eye on one-third of the surface of the grain 

3.8 

heat damaged maize grains 

grains and pieces of grain of maize which have been materially damaged by spontaneous heat or as a result of 
heat caused by fermentation. 

3.9 

foreign matter 

all organic and inorganic material other than cereals present in the sample or lot under consideration 

3.10 

other grains 

are edible grains, whole or identifiable broken, other than the grain under consideration 

3.11 

Immature grains 

grains or pieces of grains that are not fully developed 

4 Classification 

4.1 maize grain has the following classes: 

4.1.1 Yellow maize (corn) is yellow kernelled maize grain that contains not more than 5.0 percent of maize of 
other colors. Yellow kernels of maize with a slight tinge of red are considered to be yellow maize. 

4.1.2 White maize (corn) is white kernelled maize grain that contains not more than 2.0 percent of other colors. 
White kernels of corn with a slight tinge of light straw or pink in color are considered to be white maize. 
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4.1.3 Red maize (corn) may contain not more than 5.0% by mass of maize of other colors. Maize grains which 
are pink and white or dark red and yellow in color are considered to be red maize provided that the pink or dark red 
color covers 50% or more of the surface of the grain. 

4.1.4 Mixed maize are maize grains of different natural colors. 

4.1.5 Flint maize are maize grains with relatively large amount of hard endosperm on the sides and inner portion 
composed of soft starch. The color of the endosperm may be yellow or white. 

4.1 .6 Dent maize are grains which have a dent in the broad end of the grains. 

4.1.7 Flint and dent maize are maize grains which consist a mixture of flint and dent maize with 5.0 to 95% by 
mass of flint maize grains. 

5 Requirements 

5.1 General 

5.1.1 Each class of maize shall be graded in relation to the degree of impurities on different varieties of maize and 
admixture of other grains. 

5.1.2 Each class of maize shall be sound clean, reasonably uniform in color according to type 

5.1.3 Each class of maize shall not contain any additives, contaminants, abnormal or unnatural odor denoting 
deterioration. 

5.1.4 Each class of maize shall not contain more than 13% by mass, of moisture content when determined in 
accordance with the method of test specified in ES ISO 6540. For further information the parts 1 to 3 of ES ISO 
6322/ 1 to 3 are also included. 

5.1.5 Each class of maize shall be free form insect infestation, living insects, dead insect fragments, rodent 
contaminations when determined in accordance with the method of tests specified in ES ISO 6639/1 to 4. 

5.1.6 Each class of maize shall not contain more than 0.5% by mass of harmful and/or toxic seeds, bunted when 
determined in accordance with ES 667. 

5.1.7 Each class of maize shall not contain more than 0.02% by mass of smut galls or spores in a sample of 250 g 
when determined in accordance with ES 667. 

5.1.8 Each class of maize shall not contain 0.05% by mass of toxic seeds of crotolaria (Crotolaria spp) Corn 
cockle (Agrostemma ghago L.) Castor bean (Ricinus communis L.) Jimson weed seed (Datura spp.) in a sample of 
250 g when determined in accordance with ES 667. 

5.1.9 Broken kernels and foreign matters of maize grain shall not contain more than the value specified in 
in table 1 when determined in accordance with the method test specified in ES ISO 5223. 

5.2 Grading 

Each class of maize shall comply with the grade requirements specified in Table 1 . 



©ESA 



ES 679:2001 





Table 1 - 


Grade requirements for 


maize 




S.N 


Grading characteristics 


Grades 


Method of 
Tests 


1 J 


2 


3 


4 


1 


Test mass kg/hi, min. 


71.0 


68.0 


66.0 


64.0 


ES ISO 7971/2 
ES ISO 7971 




Impurities 


Maximum limits % by 


mass 




2 


Broken kernels 


2.0 


3.0 


4.0 


5.0 


ES ISO 5223 


3 


Foreign matter 


0.5 


1.0 


1.5 


2.0 


ES ISO 5223 


4 


Blemissed grain including 

stained, discolored sprouted, frost 
damaged diseased, insects 
damaged and of which 
Diseased grain 
Insect damaged grains 


3.0 

0.5 
0.5 


5.0 

0.5 
1.5 


7.0 

0.5 
2.0 


10.0 

0.5 
3.0 


Annex A* 


5 


Immature grains 


1.0 


2.0 


4.0 


6.0 


Annex A* 


6 


Other grains 


0.5 


0.5 


1.0 


1.5 


Annex A* 


7 


Contrasting classes 


1.0 


2.0 


4.0 


6.0 


Annex A* 



A* attached as an annex A 

5.3 Kernels of other shape 

5.3.1 In flint maize, maize of other shapes shall not be more than 5.0,% by mass when examined physically . 

5.3.2 In dent maize, maize of other shapes shall not be more than 5.0,% by mass when examined physically. 

5.3.3 In flint and dent maize, maize of flint shapes shall be from 5.0 to 95% by mass of flint maize grains when 
examined physically. 

5.4 Mass of 1000 grains 

The quality of maize grains shall be determined by the mass of 1000 grains with the method of test specified in 
ES ISO 520. 

5.5 Pesticide residue limits 

Each class of maize grain shall comply with maximum pesticide residue specified in Table 2. The test method for 
determining the pesticide residues limits is under preparation. 

Table 2 - Maximum pesticide residue limits in maize grains according to codex 



Pesticide 


Value 


Symbols 


Footnote 


2,4-D 


MRL 
(mg/kg) 


0.05 


(*) 








ALDICARB 


MRL 
(mg/kg) 


0.05 










BENDIOCARB 


MRL 
(mg/kg) 


0.05 


(*) 








BENTAZONE 


MRL 
(mg/kg) 


0.2 










BIFENTHRIN 


MRL 
(mg/kg) 


0.05 


(*) 






Residues are not expected 
to exceed 0.01 mg/kg 


CARBOFURAN 


MRL 
(mg/kg) 


0.01 


(*) 








CHLORDANE 


MRL 
(mg/kg) 


0.02 










CYFLUTHRIN 


MRL 
(mg/kg) 


0.05 










CYPERMETHRIN 


MRL 
(mg/kg) 


0.05 


(*) 
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Table 2 cont'd 



DIAZINON 


MRL 
(mg/kg) 


0.02 


(*) 








DIQUAT 


MRL 
(mg/kg) 


0.05 


(*) 








DISULFOTAON 


MRL 
(mg/kg) 


0.5 










ETHOPROPHOS 


MRL 
(mg/kg) 


0.02 


(*) 








GLUFOSINATE- 
AMMONUM 


MRL 
(mg/kg) 


0.1 










GLYPHOSATE 


MRL 
(mg/kg) 


1 










METHIDATHION 


MRL 
(mg/kg) 


0.1 










METHOMYL 


MRL 
(mg/kg) 


0.05 


(*) 






Based on thiodicarb use 


MONOCROTOPHOS 


MRL 
(mg/kg) 


0.05 


(*) 








OXAMYL 


MRL 
(mg/kg) 


0.05 


(*) 








PARAQUAT 


MRL 
(mg/kg) 


0.1 










PARATHION 


MRL 
(mg/kg) 


0.1 










PHORATE 


MRL 
(mg/kg) 


0.05 


(*) 








PHOSMET 


MRL 
(mg/kg) 


0.05 








Kernels and cob with hisks 
removed. 


PROPARGITE 


MRL 
(mg/kg) 


0.1 


(*) 








TERBUFOS 


MRL 
(mg/kg) 


0.01 


(*) 









6 Sampling 

Sampling shall be carried out in accordance with the method of test specified in ES ISO 13690 or ES ISO 6644. 

7 Packing 

Each class of maize grains shall be packed in new, suitable, clean, sound and moisture proof containers 
(packages) as specified in ES 666. 

8 Labelling and marking 
8.1 Labelling 

Each container of maize grains shall be labelled with the following information: 

a) Name and address of producer, exporter; 

b) Name of the grain; 

c) Crop year; 

d) Class and grade of the grain; 



©ESA 



ES 679:2001 

e) Country of origin; 

f) Net mass in Kilograms; 

g) Batch or identification code; and 

h) Any other requirements required by the purchaser. 

8.2 Marking 

Each container of maize grain that is in compliance with this Ethiopian Standard shall bear the Quality Mark upon 
approval by the Quality and Standards Authority of Ethiopia (QSAE). 

9 Compliance with the Standard 

A lot of maize grain shall be deemed to comply with this Ethiopian Standard if upon inspection and testing the 
provisions in clause 3, 4, 5 and 9 are satisfied. 
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Annex A 
Determination of other cereals, damaged grain contrasting class and 

immature grain 



A.1 Apparatus 

A.1.1 Balance, having a sensitivity of 1 mg 

A.1.2 Forceps, of about 100 mm in length 

A.2 Procedure 

Take a sample which has been freed form foreign matter, according to ES ISO 13690 or ES ISO 6644 mix well and 
take three 100 g representative samples weighed to the nearest 0.1 g. Using each of the sample, usually separate 
the following: 

a) damaged grain; 

b) other cereal grains, and; 

c) immature grain; 

d) contrasting class; 

e) weigh each of the above and calculate the percentage by mass. 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 193/2010.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAE) which was 
established in 1970. 

ESA 's objectives are:- 

♦ Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the international market. 

Ethiopian Standards 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. 

ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (IEC) and American Society for Testing and Materials (ASTM) .It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at the following address. 

The Head Office of ESA is at Addis Ababa. 

9011- 646 06 85, Oil- 646 05 65 
A 011-646 08 80 
1312310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www.ethiostandards.org 
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